Effect of selected Ser/Ala and Xaa/Pro mutations on the stability and catalytic properties of a cold adapted subtilisin-like serine proteinase.
A subtilisin-like serine proteinase from a psychrotrophic Vibrio species (VPR) shows distinct cold adapted traits regarding stability and catalytic properties, while sharing high sequence homology with enzymes adapted to higher temperatures. Based on comparisons of sequences and examination of 3D structural models of VPR and related enzymes of higher temperature origin, five sites were chosen to be subject to site directed mutagenesis. Three serine residues were substituted with alanine and two residues in loops were substituted with proline. The single mutations were combined to make double and triple mutants. The single Ser/Ala mutations had a moderately stabilizing effect and concomitantly decreased catalytic efficiency. Introducing a second Ser/Ala mutation did not have additive effect on stability; on the contrary a double Ser/Ala mutant had reduced stability with regard to both wild type and single mutants. The Xaa/Pro mutations stabilized the enzyme and did also tend to decrease the catalytic efficiency more than the Ser/Ala mutations.